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 WKH WHPSHUDWXUH RI WKH ILODPHQW GHFUHDVHV ZKLOH LW H[LWV IURP WKH QR]]OH DQG LW LV
H[SRVHG WR WKHHQYLURQPHQW URRP WHPSHUDWXUH)XUWKHUPRUH WKHQXPHULFDOVLPXODWLRQVKRZV WKHJUDGLHQWRI WKH
WHPSHUDWXUHEHWZHHQWKHFHQWHUWRWKHVLGHRIWKHH[WUXGDWHWKHWHPSHUDWXUHGLIIHUHQFHLVXSWR.&RQVHTXHQWO\
ZKLOHWKHFHQWHURIWKHH[WUXGDWHLVVWLOOLQWKHPHOWHGVWDWHWKHH[WHUQDOZDOORIWKHH[WUXGDWHKDVDOUHDG\WXUQHGLQWR
VROLGVWDWH6LPXOWDQHRXVO\WKHYLVFRVLW\LQ)LJFFKDQJHVIURP3DVLQWKHFHQWHUWR3DVRQWKHVLGHV

7LPH
VHFRQGV
9ROXPHIUDFWLRQ &RORU
/HJHQG
7HPSHUDWXUH &RORUOHJHQG
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
),*85((YROXWLRQRIWKHVWDWHRIYROXPHIUDFWLRQDQGWHPSHUDWXUHIRU3/$ZLWKWLPHIRU7P .DQG7HQY .
DYROXPHIUDFWLRQEWHPSHUDWXUH.



7KHVROLGVWDWHIRUZKLFKWKHYLVFRVLW\LVKLJKHUWKDQ3DVLVUHSUHVHQWHGLQKDWFKHGDUHDRIWKHH[WUXGDWHLQ 
)LJF7KLVUHJLRQLVQRWZHOOGHILQHGEHFDXVHWKHSRO\PHUKDVFKDQJHGIURPOLTXLGVWDWHLQWRVROLGVWDWHVRWKH 
HTXDWLRQVRIIORZDUHQRWYDOLGDQ\PRUH
6LPLODUUHVXOWVZHUHREWDLQHGZLWK3((.QRWVKRZQ)URPWKHQXPHULFDOVLPXODWLRQRIWKHIORZRIERWK3/$ 
DQG3((.WKHYDULDWLRQRIWHPSHUDWXUHDQGYLVFRVLW\RIWKHH[WUXGDWHVDFFRUGLQJWRWZRHQYLURQPHQWWHPSHUDWXUHV 
DUHSORWWHGLQ)LJ)RUERWKSRO\PHUVWKHWHPSHUDWXUHDQGYLVFRVLW\DUHQRWLFHGLQWKHFHQWHURIWKHH[WUXGDWHIURP 
WKHGLVWDQFHG PPSRLQW,MXVWDIWHUH[LWLQJWKHQR]]OHXSWRG PPSRLQW,,DWW VIRUZKLFKWKHYROXPH 
IUDFWLRQLV

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
),*85(1XPHULFDOVLPXODWLRQIRUH[WUXVLRQRI3/$DW7HQY .IRUW V
DYROXPHIUDFWLRQEWHPSHUDWXUH.FYLVFRVLW\3DV

7KH YDULDWLRQV RI WHPSHUDWXUH DQG YLVFRVLW\ IRU 3/$DUH SORWWHG LQ)LJ D:KHQ H[SRVHG WR . URRP
WHPSHUDWXUHWKHH[WUXGDWHWXUQVIURPOLTXLGWRVROLGDIWHUDGLVWDQFHRIPPZKHUHDVWKHGLVWDQFHRIPPLV
UHTXLUHGZKHQWKHH[WUXGDWHIORZVLQWRWKHDLUUHJXODWHGDW.
7KHYDULDWLRQVRIWHPSHUDWXUHDQGYLVFRVLW\IRU3((.DUHSUHVHQWHGLQ)LJE:KHQH[SRVHGWR.URRP
WHPSHUDWXUH WKH FRROLQJ RI WKH H[WUXGDWH LV YHU\ IDVW LW WXUQV WR VROLG DIWHU PP RI H[WUXVLRQ7KLV GLVWDQFH LV
KLJKHUDERXWPPZKHQWKHH[WUXGDWHH[LWVLQDQHQYLURQPHQWUHJXODWHGDW.
&RPSDULQJWKHVHUHVXOWVLWLVREYLRXVWKDW3/$DQG3((.GRQRWEHKDYHWKHVDPHZD\RQFRROLQJWKHHIIHFWRI
HQYLURQPHQW WHPSHUDWXUH LV ZHDN RQ 3/$ H[WUXGDWHV DQG WKH OLTXLG WR VROLG WUDQVLWLRQ LV SXVKHG EDFN WR KDYH
DYDLODEOHWKHZKROHGLVWDQFHWRGHSRVLWWKHILODPHQW)RUWKHVHUHDVRQV3/$DSSHDUVWREHHDVLO\SURFHVVDEOHZKLFK
PHDQVWKDWDGHSRVLWHG3/$ILODPHQWKDVPXFKWLPHWRIORZDQGWRFRDOHVFHZLWKWKHQHDUE\GHSRVLWHGEHDGV2QWKH
FRQWUDU\ WKH3((.H[WUXGDWH UHDFK LWV VROLG VWDWH IDVWHU WKDQ3/$ZKHQ LW H[LWV IURP WKHQR]]OH$V VRRQDV WKH
GLVWDQFHRIPPWKH3((.ILODPHQWLVVRULJLGWKDWLWFRXOGQRWIORZWRFRDOHVFHZLWKWKHFORVHVWGHSRVLWHGEHDGV
$VDFRQVHTXHQFH3((.ZRXOGEHYHU\KDUGWRSURFHVVE\)))VLQFHWKHWLPHDYDLODEOHWRGHSRVLWWKHILODPHQWLV
YHU\ VKRUW 2QH K\SRWKHVLV LV WKH JDS EHWZHHQ WKH WHPSHUDWXUH RI QR]]OH DQG WKH HQYLURQPHQW WHPSHUDWXUH
&RPSDULQJWKHLQIOXHQFHRIHQYLURQPHQWWHPSHUDWXUHRQWKHWHPSHUDWXUHGLVWULEXWLRQRI3/$DQG3((.LWLVVKRZQ
WKDW LQFUHDVLQJ WKH HQYLURQPHQW WHPSHUDWXUH KLJKO\ LQIOXHQFHV WKH WHPSHUDWXUH FXUYH RI WKH 3((. ZKLOH WKH
LQIOXHQFHRIHQYLURQPHQWWHPSHUDWXUHRQWKH3/$DUHQHJOLJLEOH
7KH FRPSDULVRQEHWZHHQ WKHREWDLQHG UHVXOWV IRU WKH YROXPH IUDFWLRQ VKRZ WKDW WKH OHQJWK WKH GLVWDQFH IURP
SRLQWV,WR,,RI3/$H[WUXGDWHLVKLJKHUWKDQIRU3((.)RUWKHVDPHHODSVHGWLPHWKHOHQJWKRIWKH3/$H[WUXGDWH
LV DERXW  PPZKHUHDV IRU WKH 3((. WKH PD[LPXP OHQJWK LV DERXW  PP 7KHVH GLIIHUHQFHV DUH GXH WR WKH
YLVFRVLW\WKHYLVFRVLW\RI3/$EHLQJORZHUWKDQWKRVHRI3((.DWWKHVDPHVKHDUUDWH
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'HWHUPLQHGWHPSHUDWXUHDQGWHPSHUDWXUHUHODWHGYLVFRVLW\DWVIRU3/$DQGVIRU3((.
,QWKHFHQWHURIWKHH[WUXGDWHD3/$ZLWK7P .E3((.ZLWK7P .
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
2XUVWXG\WDNHVLQWRDFFRXQWWKHFU\VWDOOL]DWLRQRQFRROLQJ%RWK3/$DQG3((.DUHVHPLFU\VWDOOLQHSRO\PHUV
7KHFU\VWDOOL]DWLRQ LVDQH[RWKHUPLFSKHQRPHQRQ WKH UHOHDVHGKHDWDQG WKHNLQHWLFVRIFU\VWDOOL]DWLRQGHSHQGVRQ
HDFKSRO\PHU&RPSDULVRQRI3/$DQG3((.VKRZVWKDWWKHNLQHWLFVRIFU\VWDOOL]DWLRQIRU3((.LVPXFKIDVWHUWKDQ
3/$7KHQXPHULFDOVLPXODWLRQUHYHDOVWKDWIRUWKHVWXGLHGWHPSHUDWXUHVIRU3/$QRFU\VWDOOL]DWLRQRFFXUVGXULQJ
WKHH[WUXVLRQ,QRUGHUWRLQFUHDVHWKHFU\VWDOOLQLW\RIWKH3/$WKHFRROLQJUDWHPXVWEHVORZHU2QWKHFRQWUDU\IRU
3((. WKH SRO\PHU XQGHUJRHV FU\VWDOOL]DWLRQ HYHQ WKRXJK LWV FRROLQJ UDWH LV IDVW 2XU QXPHULFDO VLPXODWLRQ IRU
3((. DW URRP WHPSHUDWXUH VKRZV WKDW ZKHQ WKH WHPSHUDWXUH RI WKH H[WUXGDWH UHDFKHV  . DQG EHORZ WKH
FU\VWDOOL]DWLRQVWDUWV7KHFU\VWDOOL]DWLRQLQFUHDVHVRI.WKHWHPSHUDWXUHRIWKHH[WUXGDWH,QWKHFRUHRIWKHH[WUXGDWH
ZKHQLWLVH[SRVHGDWURRPWHPSHUDWXUHWKHFU\VWDOOLQHUDWHUHDFKHVXSWRDWW V,QWKHVDPHPDQQHUZKHQ
WKHWLPHLVLQFUHDVHGIRU3((.ZKHQLWLVH[SRVHGWRDQHQYLURQPHQWUHJXODWHGDWLWVJODVVWUDQVLWLRQWKHFU\VWDOOLQH
SKDVHZLOODSSHDUZKHQWKHSRO\PHUUHDFKHVLWVFU\VWDOOL]DWLRQWHPSHUDWXUH
&21&/86,21
,Q WKH FXUUHQW VWXG\ WKH H[WUXVLRQRI WZR VHPLFU\VWDOOLQHSRO\PHUV3/$DQG3((.DUHPRGHOHG LQRUGHU WR
RSWLPL]H WKH ))) SURFHVV SDUDPHWHUV 7KH WKHUPDO ILHOG DQG WKH HYROXWLRQ RI WKH YLVFRVLW\ RI SRO\PHUV ZHUH
FDOFXODWHG7KHFRPSDULVRQRIWKHUHVXOWVIRU3/$DQG3((.VKRZWKDWWKHFRROLQJUDWHRI3((.LVIDVWHUWKDQ3/$
ZKLFK PHDQV WKH 3/$ VWD\V ORQJHU DERYH LWV PHOWLQJ WHPSHUDWXUH WKDQ 3((. GXULQJ WKH H[WUXVLRQ VWHS $V D
FRQVHTXHQFHWKHFRDOHVFHQFHRI3/$GXULQJ)))SURFHVVLVPRUHIDYRUDEOHWKDQIRU3((.
:KLOH WKH WHPSHUDWXUH LQ WKH FHQWHU RI WKH H[WUXGDWH UHPDLQV DW PHOWLQJ WHPSHUDWXUH WKH FRROLQJ UDWH DW WKH
ERUGHURIWKHH[WUXGDWHFORVHWRDLULVPXFKIDVWHUWKDQLQWKHFHQWHUZKLFKLVXQIDYRUDEOHWRWKHFRDOHVFHQFHRIWZR
DGMDFHQWILODPHQWVGXULQJWKHSURFHVV
+HUHE\XVLQJQXPHULFDO VLPXODWLRQZHKDYHGHWHUPLQHG WKHFU\VWDOOLQH UDWHRIERWKSRO\PHUVZKHQ WKH\H[LW
IURP WKH QR]]OH DQG WKH KHDW UHOHDVH E\ WKHLU FU\VWDOOL]DWLRQ 7KH QXPHULFDO VLPXODWLRQ IRU 3/$ VKRZV WKDW QR
FU\VWDOOL]DWLRQ DSSHDUV GXULQJ WKH H[WUXVLRQ VWHS2Q WKH FRQWUDU\ 3((.KDV D IDVWHU WHQGHQF\ WR FU\VWDOOL]DWLRQ
&RQVHTXHQWO\ZKLOH WKH HQYLURQPHQW WHPSHUDWXUH GRHV QRW KDYHPXFK LQIOXHQFH RQ WKH FU\VWDOOLQLW\ RI 3/$ IRU
3((. WKH WHPSHUDWXUHRI HQYLURQPHQW KLJKO\ LQIOXHQFHV WKH FU\VWDOOLQLW\ RI WKH SRO\PHU)RU WKHVH UHDVRQV LW LV
FRPSXOVRU\WRUHJXODWHYHU\ILQHO\WKHWHPSHUDWXUHRIWKHRYHQIRUVXFFHHGLQJLQSULQWLQJ3((.SDUWV
7KLVH[WUXVLRQLVWKHSULPDU\VWHSRIWKHSURFHVVWRZDUGPRGHOLQJRI)))SURFHVV:HKDYHDOUHDG\VWXGLHGWKH
FRDOHVFHQFHRIWZREHDGV>@IRUWKHVDPHSRO\PHUV,QIXWXUHZRUNWKHGHSRVLWLRQRIEHDGVRQDVXEVWUDWHFRXSOHG
WRWKHFRDOHVFHQFHRIWKHPZLOOEHPRGHOHG7KHVHUHVXOWVZLOOEHFRPSDUHGWRH[SHULPHQWDOUHVXOWV
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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